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METHOD AND APPARATUS FOR MULTIPLE COMMUNICATIONS 

SESSIONS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] This invention relates to communications networks. More specifically, the 
present invention relates to communications sessions. 

Description of the Related Art 

[0002] Broadband access is available with a variety of technologies including 
wireless, cable, and DSL. A variety of network services have emerged in conjunction 
with the growth and advancement of broadband access. These services include video- 
conferencing, VoIP, video feeds, gaming services, etc. Delivery of these services and the 
end-user experience to access these services were enhanced by the Point to Point Protocol 
over Ethernet (PPPoE). 

[0003] Point to Point Protocol over Ethernet (PPPoE) was developed to meet 
several goals. One goal was to provide the end-user a familiar dial-up style interface. 
Another goal was to connect multiple hosts at a remote site through the same customer 
premise equipment (CPE) ("A Method for Transmitting PPP over Ethernet 11 , RFC 2516, 
1999). PPPoE also satisfied the goal of introducing access control and billing 
functionality, which is inherent to PPP, to broadband access technology ("A Method for 
Transmitting PPP over Ethernet", RFC 2516, 1999). Although, multiple hosts could 
connect to the same CPE with PPPoE, each host can only open one session without 
additional configuration by the end-user. 
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[0004] An end-user cannot open another PPPoE session to use another service. 
The end-user must terminate a current PPPoE session and start a next session. An end- 
user can manually configure their machine for multiple PPPoE sessions, but the task is 
cumbersome and difficult. 

SUMMARY OF THE INVENTION 

[0005] A method and apparatus for multiple communications sessions is 
described. According to one embodiment of the invention, a method is provided for 
establishing a session at a data link layer between a host and a remote access concentrator 
and determining a set of network layer information corresponding to the session. In 
addition, the set of network information is applied to the host at the data link layer. 

[0006] These and other aspects of the invention will be better described with 
reference to the Detailed Description and the accompanying Figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The invention may best be understood by referring to the following 
description and accompanying drawings that are used to illustrate embodiments of the 
invention. In the drawings: 

[0008] Figure 1 is a flowchart for retrieving network level information according 
to one embodiment of the invention. 

[0009] Figure 2 is an exemplary diagram of a message to convey network layer 
information according to one embodiment of the invention. 

[00010] Figure 3 is an exemplary diagram illustrating multiple communications 
sessions according to one embodiment of the invention. 
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[00011] Figure 4 is an exemplary diagram illustrating multiple communications 
sessions according to one embodiment of the invention. 

[00012] Figure 5 is an exemplary diagram illustrating multiple communications 
sessions according to one embodiment of the invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[00013] In the following description, numerous specific details are set forth to 
provide a thorough understanding of the invention. However, it is understood that the 
invention may be practiced without these specific details. In other instances, well-known 
protocols, structures and techniques have not been shown in detail in order not to obscure 
the invention. 

[00014] Figure 1 is a flowchart for retrieving network level information according 
to one embodiment of the invention. At block 101, a network administrator enters 
network information for an account into a database. The database can be stored in a 
remote access concentrator (RAC) or can be stored separately from the RAC. At block 
103, a data link layer session (e.g., PPPoE) is established between a host and the RAC. 
At block 105, a network control protocol (e.g., Internet Protocol Control Protocol, 
Internet Packet Exchange Control Protocol, NetBEUI Control Protocol, Appletalk 
Control Protocol, etc.) completes negotiation for the session. At block 107, the network 
information for the account accessed by the session is retrieved. At block 109, a message 
is created that includes the retrieved network information. At block 1 1 1, the message is 
transmitted from the RAC to the host. At block 1 13, the network information in the 
message is applied to the host. 
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[00015] Figure 2 is an exemplary diagram of a message to convey network layer 
information according to one embodiment of the invention. In Figure 2, a message is 
shown for an implementation of the invention with Internet Protocol Control Protocol 
(IPCP) as the NCP. The Active Discovery Network (ADN) message shown in Figure 2 
includes a field 201 for a host MAC address and a field 203 for a remote access 
concentrator's MAC address 203. The message also includes a field indicating the type 
of message (e.g., discovery stage, session stage, etc.) A field 207 and 209 indicate a 
version and type of protocol for the session respectively. A session ID field 213 uniquely 
identifies a session. A field 215 indicates the length of the message. The message shown 
in Figure 2 includes two tags 204, 206. Both tags 204, 206 are IP_ROUTE_ADD tags. 
In other implementations, tags would correspond to the NCP being implemented. In this 
example, each tag includes a field 217 to indicate the type of tag and a field 219 to 
indicate the length of the tag. Each tag also includes a tag value field 221. The tag value 
field 221 indicates a destination network number, a destination network mask, a gateway 
IP address, and a metric value. 

[00016] Several example illustrations of the invention are described with reference 
to Figures 3-5. These examples are based on an implementation using IPCP as the NCP. 
These examples are described as illustrations to aid in understanding the invention and 
not meant to be limiting upon the invention. 

[00017] Figure 3 is an exemplary diagram illustrating multiple communications 
sessions according to one embodiment of the invention. In Figure 3, a session 303 and a 
session 305 have been opened on a host 301. The host 301 is connected to a customer 
premise equipment (CPE) 307 (e.g., cable modem, DSL modem, etc.). Data is 
transmitted from the CPE 307 into a regional data network cloud 309 (e.g., DSL, cable, 
wireless, etc.). The data is received from the regional data network cloud 309 by a 
remote access concentrator (RAC) 311. Each session 303, 305 establishes a connection 
with the RAC 311. The RAC determines network information for an account 
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corresponding to the session 303. The network information for the account 
corresponding to the session 303 indicates a content server 315. The RAC creates a 
message with network information for the content server 315 and its IP address, inserted 
as the gateway IP address in the message. The RAC then transmits the message to the 
session 303. The RAC also retrieves network information for the account corresponding 
to the session 305. This network information indicates a content server 313. The RAC 
creates a message for the session 303 with the network information for the content server 
417 and the RAC's IP address as the gateway IP address. A user at the host 301 can open 
the session 305 to connect to the user's corporate network, assuming the content server 
315 is a part of the corporate network. The user can open the session 403 to access the 
user's ISP. The content server 313 is in the ISPs point of presence (POP). Data 
corresponding to the session 303 flows on a path from the host 301 to the content server 
315. Data corresponding to the session 305 follows a path from the host 301 to the 
content server 313. 

[00018] Figure 4 is an exemplary diagram illustrating multiple communications 
sessions according to one embodiment of the invention. In Figure 4, a session 303 and a 
session 305 have been opened on a host 401. The host 401 connects to a CPE 407. The 
CPE 407 transmits data into a regional data network cloud 409. The regional data 
network cloud 409 forwards data to two remote access concentrators 411,413. The 
session 405 establishes a connection with the RAC 413. The session 403 establishes a 
connection with the RAC 411. The RAC 413 retrieves network information for an 
account corresponding to the session 405. The network information for the account 
indicates a content server 415. The RAC creates a message including the network 
information of the content server 415 and the IP address of the RAC 413 as the gateway 
IP address. The RAC 413 transmits the message to the session 405. The RAC 41 1 
retrieves network information for an account corresponding to the session 403. The 
network information for the account accessed by the session 403 indicates a content 
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server 417. The RAC 411 creates a message with the network information for the content 
server 417 and the IP address of the RAC 41 1 as the gateway IP address. The host 401 
inserts a route to the content server 415 with the information from the RAC 413 and a 
route to the content server 417 with the information from the RAC 411. In one example, 
a carrier which owns the regional data network opens their network to separate ISPs. The 
user at the host 401 has an account with both ISPs. One ISP owns the RAC 413 and 
offers a premium service (high-speed gaming, video, etc.). The other ISP offers e-mail 
and conventional access to the Internet. The user can access the premium service and the 
conventional Internet access with two sessions. Using the accounting features of PPP, 
each ISP can track use of their individual services for billing, monitoring, traffic control, 
etc. 

[00019] Figure 5 is an exemplary diagram illustrating multiple communications 
sessions according to one embodiment of the invention. In Figure 5, a session 503 and a 
session 505 have been opened on a host 501. The host 501 connects to a CPE 507, which 
transmits data from the host into a regional data network cloud 509. Data from the 
regional data network cloud 509 is received at a network element 511. Both sessions 503 
and 505 establish a connection with the network element 511. The network element 5 1 1 
includes a virtual network element 513 and a virtual network element 515. The network 
element retrieves network information for an account corresponding to the session 503. 
The network information for that account indicates the virtual network element 513. The 
network element 511 creates a message with the network information and its IP address 
as the gateway IP address and transmits the message to the session 503. The network 
element 511 also accesses information for an account corresponding to the session 505. 
The network information for the account corresponding to the session 505 indicates the 
virtual network element 511. The network element creates a message with the network 
information of the virtual network element 5 15 and the IP address of the network element 
51 1 as the gateway IP address. The network element 51 1 transmits the message to the 
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session 505. A user may have an account with two separate Internet services. One 
service may offer conventional Internet access. Another service may offer guaranteed 
security for online purchases for a higher access price. The user would search for items 
in a session connecting to the conventional Internet service. When the user decides to 
purchase an item, the user can open a session to the more costly secure service to make 
the purchase. 

[00020] Another example illustrating the use of multiple communications sessions 
involves service selection. A user may connect to a first service for video delivery. The 
first service is considered a premium service, thus being costly. The end-user opens a 
second session for web browsing. Without multiple PPPoE sessions, the end-user cannot 
browse the web without first terminating the first session or interrupting the costly 
premium service to perform web browsing. 

[00021] The techniques shown in the figures can be implemented using code and 
data stored and executed on computers. Such computers store and communicate 
(internally and with other computers over a network) code and data using machine- 
readable media, such as magnetic disks; optical disks; random access memory; read only 
memory; flash memory devices; electrical, optical, acoustical or other form of propagated 
signals (e.g., carrier waves, infrared signals, digital signals, etc.); etc. Of course, one or 
more parts of the invention may be implemented using any combination of software, 
firmware, and/or hardware. 

[00022] While the invention has been described in terms of several embodiments, 
those skilled in the art will recognize that the invention is not limited to the embodiments 
described. In another embodiment of the invention, NetBEUI routing information is 
carried in the ADN message and applied to the appropriate network stack on a host. In 
another embodiment of the invention, the message includes traffic shaping information. 
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[00023] The method and apparatus of the invention can be practiced with 
modification and alteration within the spirit and scope of the appended claims. The 
description is thus to be regarded as illustrative instead of limiting on the invention. 
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